Preparation and characterisation of spray-dried and crystallised trypsin: FT-Raman study to detect protein denaturation after thermal stress.
The production of stable protein formulations is difficult due to unique properties of proteins. Accordingly, spray drying and crystallisation techniques were assessed for their effects on trypsin, a model protein. Samples were investigated using polarising microscopy, thermogravimetry, differential scanning calorimetry (DSC), FT-Raman spectroscopy and enzymatic assay. Unprocessed, spray-dried and crystallised trypsin were evaluated in solution for secondary structure in low and high protein concentrations using aqueous state FT-Raman spectroscopy and for folding reversibility employing high sensitivity differential scanning calorimetry. Spray-dried trypsin showed FT-Raman spectral changes and less biological activity, after rehydration, compared with unprocessed and crystallised trypsin. Crystals maintained activity better than did the spray-dried form and retained a higher folding reversibility compared to unprocessed and spray-dried protein. Proteins may denature with structural changes under thermal stress and lose their activities. Thus, this research studied the effect of heating solid unprocessed, spray-dried and crystallised trypsin samples on their secondary structures, using FT-Raman spectroscopy, to identify the influence of the initial solid form on its propensity for thermal denaturation and whether this can be correlated with catalytic activity. DSC heated protein samples to two temperatures, one before the apparent denaturation temperature (T(m)) and the other after the T(m). Samples heated below their T(m) showed some perturbations of the secondary structure and some activity, whilst materials rose to the higher temperature were insoluble with complete loss of activity.